Abstract: This paper presents short-term results from an experiment randomizing the promotion and registration of a mobile savings account among women microentrepreneurs in Tanzania, with and without business training. Six months post-intervention, the results show that women save substantially more through the mobile account, and that the business training bolstered this effect. Women also obtain more microloans through the mobile account, an additional service provided by the product. The business training further led to an increase in the business practices of the women. We find no significant evidence that these impacts translate into greater investment, sales, and profits, but we see some evidence of increased business expansion through the creation of profitable secondary businesses, as well as improvements in women's empowerment and subjective well-being.
Introduction
Savings can help microentrepreneurs expand their businesses, by enabling them to finance lumpy investments and absorb unexpected shocks. However, microentrepreneurs in the developing world often do not have access to a safe and secure way to save. Earlier evidence suggests that the returns to promoting access to savings among microentrepreneurs can be highest for women [e.g. Dupas and Robinson 2007], possibly because of social pressures they face to share their incomes with kin and neighbors. Innovations in mobile money technologies can give women access to a convenient, safe, and private savings platform, which can lead to better financial independence. In a recent study in Kenya, Suri and Jack [2016] show that the long-term positive effects of mobile money services on poverty reduction are especially pronounced among women.
In this paper we evaluate a policy intervention promoting access to a new mobile savings technology among women microentrepreneurs in Tanzania. Additionally, we examine whether usage of the mobile savings account can be enhanced by the provision of business training. In theory, this could happen for three reasons. First, better microentrepreneurs could understand more fully the role of savings for business expansion. Many business skills trainings, including the one we study, have specific modules focused on the link between savings and business expansion. Second, the expected return from investing in the firm could be higher for better microentrepreneurs possibly because of complementary managerial skills. To the extent that savings enable microentrepreneurs to finance investments, better microentrepreneurs could thus have greater incentives to save. Third, businesses managed by better microentrepreneurs could generate higher profits, thus increasing the ability to save.
We collaborate with TechnoServe to evaluate the Business Women Connect (BWC) program in Tanzania using a randomized control trial. The BWC program has two interventions. The first intervention (M-Pawa intervention) is a training session on M-Pawa and registration with the product. M-Pawa is a mobile finance product designed by Vodacom that allows customers to save money on an interest-bearing mobile savings account. It also enables users to access microloans conditional on good savings performance. The second intervention (Business Training intervention) is an intensive business skills training. We randomly assign a sample of 4,003 women microentrepreneurs to a control group of 1,001 women, a treatment group of 1,001 women invited to participate in the Mobile Savings intervention, and a treatment group of 2,001 women invited to participate in both the Mobile Savings and Business Training interventions.
Interventions, Design and Data

Interventions
The Business Women Connect (BWC) program was designed by TechnoServe to improve the business performance of women microentrepreneurs by providing them with improved access to savings through mobile money and business training. We work with TechnoServe to evaluate the BWC program in Tanzania using a randomized control trial. The implementation of the intervention was tailored to evaluate the effectiveness of access to mobile savings with and without business training.
The BWC program comprised two interventions. The first intervention (M-Pawa intervention) is a 2.5-hour training session on the uses and benefits of Vodacom's M-Pawa savings account, along with the general concept of savings and its benefits, and registration with the product. M-Pawa is an interest-bearing mobile money savings account connected to the M-Pesa mobile money plaform.
1 After a few months, users also become eligible for instant short-term microloans. 2 The M-Pawa intervention also allowed participants to set personal savings goal on a Unstructured Supplementary Service Data (USSD) mobile learning platform hosted by Arifu with an option to receive weekly saving reminders.
The second intervention (Business Training intervention) is a twelve 2.5-hour weekly face-to-face training sessions on business skills. The training focused on different business skills, including business expansion and profitability, finance and record-keeping, entrepreneurship and business planning, and personal and professional efficacy. The training used activity based learning and videos. Participants were also given a business skills manual and received a certificate of completion recognized by local governments.
Participants were also given access to an innovative interactive mobile learning platform hosted by Arifu, which reinforces the business skills training messages.
Research Design
TechnoServe located and screened more than 9,000 women microentrepreneurs, mostly market and street vendors, operating their businesses around the Mbeya and Dodoma urban and peri-urban regions.
Of these, 4,003 women were selected to participate in the study based on basic eligibility criteria and 1 The interest rate for M-Pawa savings under 200,000 TSH is 2% paid out quarterly, but it can go up to 5% as savings increase. 2 The M-Pawa microloans come with a 9% facilitation fee and a loan term of 30 days. The minimum loan size is 1,000 TSH and maximum size is 500,000 TSH, but the loan size is subject to each customer's credit score. A customer's credit score is determined by a combination of M-Pesa activity, phone usage, airtime purchases, airtime loan usage, and M-Pawa savings amount.
willingness to participate in the program, with about 22% of the participants operating their businesses throughout 24 market areas in Dodoma, and 78% operating their businesses throughout 76 markets in Mbeya. 3 After the baseline survey was completed, we randomly assigned the 4,003 women (the unit of randomization) across two treatment groups and a control group. The first treatment group (T1) of 1,001
women was invited to participate in the M-Pawa intervention. The second treatment group (T2) of 2,001
women was invited to participate in the M-Pawa intervention and the Business Skills intervention. The control group of 1,001 receives no intervention for the duration of the evaluation. The randomization was stratified by (i) market area, (ii) whether the respondent currently saves money on her mobile phone (through M-Pesa), (iii) whether the respondent has above-median monthly sales, and (iv) whether the respondent is above the median business practices score.
Program Take-Up
The take-up rate for the M-Pawa intervention was 70%. Among women that participated in the M-Pawa intervention, approximately 90% activated an M-Pawa account, and 74% set a savings goal, of whom 81% chose to receive customized savings reminders. The take-up rate for the Business Training intervention was 55%, which is consistent with other business training interventions [McKenzie and Woodruff 2014] .
Conditional on attending the first training session, almost three-fourths of the women completed the 12 training sessions.
Data
All women in our sample were first surveyed in June-July 2016 for the baseline. The midline survey took place in June-July 2017. An endline survey and qualitative data collection are planned to take place in February-April 2018. Each survey covers topics related to (i) savings and credit behaviors, (ii) business practices, labor, capital, sales and profits, (iii) business and household shocks, (iv) consumption, (v) empowerment, and (vi) subjective wellbeing. In addition to the survey data, we also have access to administrative data on M-Pawa transactions made available by Vodacom. This data includes daily transactions, namely all transfers in and out of the M-Pawa savings account, and all microloan disbursements and repayments. We obtained consent from all respondents to collect these records from Vodacom.
Appendix Table A1 presents summary statistics on characteristics of the businesses in our sample at baseline, by treatment status. We see that the sample is balanced across the three experimental groups.
The average woman is 37 years old and has 8 years of education. About 63% of the women are married. Appendix Table A2 reports survey attrition rates at midline, by treatment status. Overall, despite the high degree of geographic mobility of women in our sample we were able to track 90.5% of the sample at midline. We see that attrition rates are similar across the three groups.
Estimation
Since participation in the M-Pawa intervention and in the business training are voluntary, we focus on intent-to-treat (ITT) impacts. We estimate the following OLS ANCOVA specification:
where 1 is an outcome of interest for woman measured at midline, 1 is an indicator for being assigned to the Mobile Savings only intervention, 2 is an indicator for being assigned to both the Mobile Savings 
Results
Impacts on Savings
We first present descriptive evidence on the usage of the M-Pawa savings account across the three experimental arms using administrative data made available by Vodacom. the M-Pawa intervention had a substantial impact on the total volumes transacted, (ii) the business training enhanced these impacts, and (iii) the amounts withdrawn follow closely the amounts deposited.
We now investigate these patterns more rigorously. Table 1 Panel C focuses on total effect margin outcomes. We find that the total amounts transacted also increase:
women assigned to the M-Pawa intervention increase total amounts deposited and withdrawn by 73,571 TZS and 69,021 TZS (control means are 36,021 TZS and 33,233 TZS). These effects are 85% and 88% higher among women also assigned to the Business Training intervention (p = .003, = .003).
A concern with these findings is that M-Pawa savings could have crowded out other types of savings. To assess this concern the survey questionnaire asked respondents to report whether, where, and how much they have saved in the past 12 months. Table 2 Table 3 presents treatment impacts on M-Pawa loans during the first 52 weeks using administrative data made available by Vodacom. We find that women invited to participate in the M-Pawa intervention borrow at significantly higher rates than women in the control group: the M-Pawa intervention increases the probability of receiving a loan by 14pp (control mean is 16%), the average number of loans received by 0.39 (control mean is 0.62), and the average total amount borrowed by TZS 4,594 (control mean is 9,603 TZS). These effects are higher though not statistically different among women also assigned to the Business Training intervention.
Impacts on Credit
These microloans are being repaid at fairly consistent rates: the M-Pawa intervention increased the probability of loan repayment by 11pp (control mean is 17%), the average number of loan repayments by 0.72 (control mean is 1.36), and the average total amount repaid by 3,730 TZS (control mean is 10,040 TZS). Again, women also assigned to the Business Training intervention have higher but not statistically different effects on repayments.
Tables 4 examine whether M-Pawa loans crowded out other types of credit. As we did for savings, the survey questionnaire asked respondents to report whether, where, and how much they have borrowed in the past 12 months. On the extensive margin, we see in Panel A that overall women assigned to the MPawa + Business Training treatment arm are 3.2pp less likely to have borrowed from other sources beyond M-Pawa, mostly driven by a reduction in microfinance loans. On the total effect margin, Panel B shows that the two treatments increased the total amount borrowed from other sources beyond M-Pawa, though these effects are not statistically significant. Table 5 shows the treatment impacts on business practices. We used the tool developed by McKenzie and
Impacts on Business Practices
Woodruff [2015] to measuring business practices. This tool comprises 26 questions measuring practices of the firm on four dimensions: (i) marketing, (ii) record keeping, (iii) buying and stock control, and (iv) financial planning. We see that the Business Training intervention increased business practices: women assigned to the M-Pawa and Business Training treatment increase the proportion of practices used by 6.7pp, corresponding to a 17% increase over the control group. This is driven by increases in business practices on each of its four dimensions. The largest impacts are for record keeping and financial planning practices, which increase by 32% and 25% relative to the control group. The M-Pawa intervention in isolation had no impact on business practices. Appending Table A3 reports treatments impacts for each of the 26 practices. Table 6 shows treatment impacts on main business outcomes. Panel A focuses on business survival. We see that 98% of control-group women are still operating their businesses at the time of the midline survey, and neither the M-Pawa intervention nor the Business Training intervention had a significant impact on business survival. Panels B-E focus on labor and capital inputs, sales and profits. We find some evidence that the interventions increased the amount of time women allocate to their businesses, the value of the business physical assets and capital investments, as well as monthly sales and profits -however these effects are not statistically significant.
Impacts on Business Outcomes
Panel F focuses on business expansion, captured by whether women operate other businesses beyond their primary business: about 12% of women in the control group do so. Our evidence shows that on this dimension the M-Pawa intervention led to increased business expansion, but only significantly so when combined with the Business Training intervention: relative to control-group women, women assigned to the M-Pawa + Business Training treatment arm are 4.6pp more likely to operate a secondary business, and as a result generate an additional approximate 4,000 TZS in monthly profits from these other businesses.
Impacts on Empowerment
Panel A of Table 7 shows the treatment impacts on women's empowerment. The dependent variable in the first row is an empowerment index, constructed by adding answers to five questions capturing women's say over decisions around finances: (i) how money from their businesses is usually spent, (ii) make a major household expenditure (such as bicycle, television, or sofa), (iii) make a minor household expenditure (such as food for daily consumption, soap for household), (iv) make their own personal expenditures (such as own clothing and footwear, or hair products, cosmetics, etc.), and (v) make expenditures related to their children (such as education and clothing expenditures). Possible answers to each of these questions were on a scale from 1 ("I alone decide and do not consult anyone else") to 5
("Only other persons make the decision"). We see that women's empowerment is improved by the MPawa intervention.
The remaining rows examine treatment impacts on each of the five decision-making variables used to construct the score. At baseline, 53% of married women reported that they alone decide how to spend money earned from their business, but most share decision-making power with their husbands on household related decisions: only 13%, 38%, and 34% report being the sole decision-maker on major household expenditures, minor household expenditures, and expenditures on children. This contrasts with 85% of married women being the sole decision makers about their own personal expenditures. We see that the overall positive impact of the M-Pawa intervention on women's empowerment is mostly driven by increases in women's say over how to spend money earned from their businesses, and on major household and children expenditures. The finding that women have greater control over their business incomes is consistent with the idea that mobile savings provide access to a safe and private savings platform, which can lead to better financial independence in face of social pressures that women might face to share their incomes with family and friends. We find no significant evidence that these impacts on empowerment were affected by the Business Training intervention.
Impacts on Well-Being
Panel B of Table 7 shows the treatments impacts on subjective well-being. The dependent variable in the first row is a life satisfaction index, which adds two dummy variables indicating whether the woman reports being very happy with her life overall, and whether she believes that her life has improved in the past 12 months. Women in the sample report a high level of life satisfaction: 38% of the women in the control group reported that they are very happy, and 51% reported that their lives were improving. We find that the M-Pawa intervention further raised women's satisfaction with their lives. The remaining rows
show that women invited to participate in the M-Pawa intervention are 5.0pp and 4.8pp more likely to report being very happy and that their lives have improved, corresponding to a 13% and 10% increase relative to the control group. The business training further improved the belief that life has improved, but such difference is just shy of the 10% significance level (p = .105).
Conclusion
We evaluate a policy intervention in urban Tanzania attempting to relax financial and managerial constraints that women microentrepreneurs face by providing them improved access to a mobile savings account, with and without business training. Our findings indicate that within six months, improved access to the mobile savings account increased the amount of savings and transactions on the platform, and that these impacts were enhanced by the business training intervention. Women also obtain more microloans through the mobile account, an additional service provided by the product. The business training also improved the business practices of the women.
We find no evidence that these short-term impacts on intermediate outcomes translate into significantly greater investment, sales, and profits, but we see some evidence of increased business expansion through the creation of profitable secondary businesses, as well as improvements in women's empowerment and subjective well-being. The lack of systematic significant impacts on downstream outcomes could be because of low statistical power to measure impacts over short durations, and because the interventions we study might require more time for their full impacts to materialize [Valdivia 2015, McKenzie and Porto 2017] . Moving forward, the next step in the analysis will analyze longer terms impacts of the interventions:
in particular, we will examine whether the short-term impacts reported in this paper persist over time,
and if so whether they translate into improved business performance. To do so, we will explore data from Notes: *** denotes significance at 1%, ** at 5%, * at 10%. Data is over the 58 weeks after the start of the M-Pawa intervention ("midline"), and the 19 weeks preceding the preceding it ("baseline"). All data comes from Vodacom administrative records. In Columns 3 and 4, the intent-to-treat estimates are reported based on an ANCOVA specification estimated using OLS. This regresses the outcome of interest measured at midline (over the 58 weeks after the start of the M-Pawa intervention) on a constant, a dummy for whether the respondent was assigned to the M-Pawa intervention (T1), a dummy for whether the respondent was assigned to the M-Pawa intervention and the business training intervention (T2), the outcome measured at baseline (over 19 weeks after the start of the M-Pawa intervention), and a set of strata fixed effects. Column 5 reports p-values on the null that the standalone impact of the M-Pawa intervention is equal to the total impact of the M-Pawa intervention and the business training intervention (T1=T2). All monetary amounts are reported in TZS (in January 2016, a USD 1 was worth about TZS 2,150). Notes: *** denotes significance at 1%, ** at 5%, * at 10%. All data comes from the baseline and midline surveys. In Columns 3 and 4, the intent-to-treat estimates are reported based on an ANCOVA specification estimated using OLS. This regresses the outcome of interest measured at midline on a constant, a dummy for whether the respondent was assigned to the M-Pawa intervention (T1), a dummy for whether the respondent was assigned to the M-Pawa intervention and the business training intervention (T2), the outcome measured at baseline, and a set of strata fixed effects. Column 5 reports p-values on the null that the standalone impact of the M-Pawa intervention is equal to the total impact of the M-Pawa intervention and the business training intervention (T1=T2). Other savings forms include family and friends, and Tigo Pesa. All monetary amounts are winsorized at the 99th percentile and reported in TZS (in January 2016, USD 1 was worth about TZS 2,150). Notes: *** denotes significance at 1%, ** at 5%, * at 10%. Data is over the 58 weeks after the start of the M-Pawa intervention ("midline"), and the 19 weeks preceding the preceding it ("baseline"). All data comes from Vodacom administrative records. In Columns 3 and 4, the intent-to-treat estimates are reported based on an ANCOVA specification estimated using OLS. This regresses the outcome of interest measured at midline (over the 58 weeks after the start of the M-Pawa intervention) on a constant, a dummy for whether the respondent was assigned to the M-Pawa intervention (T1), a dummy for whether the respondent was assigned to the M-Pawa intervention and the business training intervention (T2), the outcome measured at baseline (over 19 weeks after the start of the M-Pawa intervention), and a set of strata fixed effects. Column 5 reports p-values on the null that the standalone impact of the M-Pawa intervention is equal to the total impact of the M-Pawa intervention and the business training intervention (T1=T2). All monetary amounts are reported in TZS (in January 2016, USD 1 was worth about TZS 2,150). Notes: *** denotes significance at 1%, ** at 5%, * at 10%. All data comes from the baseline and midline surveys. In Columns 3 and 4, the intent-to-treat estimates are reported based on an ANCOVA specification estimated using OLS. This regresses the outcome of interest measured at midline on a constant, a dummy for whether the respondent was assigned to the M-Pawa intervention (T1), a dummy for whether the respondent was assigned to the M-Pawa intervention and the business training intervention (T2), the outcome measured at baseline, and a set of strata fixed effects. Column 5 reports p-values on the null that the standalone impact of the M-Pawa intervention is equal to the total impact of the M-Pawa intervention and the business training intervention (T1=T2). Other loan sources include private banks, family and friends, moneylenders, NGOs, and Airtel Timiza. All monetary amounts are winsorized at the 99th percentile and reported in TZS (in January 2016, USD 1 was worth about TZS 2,150). Notes: *** denotes significance at 1%, ** at 5%, * at 10%. All data comes from the baseline and midline surveys. In Columns 3 and 4, the intent-to-treat estimates are reported based on an ANCOVA specification estimated using OLS. This regresses the outcome of interest measured at midline on a constant, a dummy for whether the respondent was assigned to the M-Pawa intervention (T1), a dummy for whether the respondent was assigned to the M-Pawa intervention and the business training intervention (T2), the outcome measured at baseline, and a set of strata fixed effects. Column 5 reports p-values on the null that the standalone impact of the M-Pawa intervention is equal to the total impact of the M-Pawa intervention and the business training intervention (T1=T2). The marketing score is defined as the proportion of 7 business practices in marketing used by the firm. The buying and stock score is defined as the proportion of 3 business practices in buying and stock-keeping used by the firm. The record-keeping score is defined as the proportion of 8 business practices in costing and record keeping used by the firm. The financial planning score is defined as the proportion of 8 business practices in financial planning used by the firm. The business practices score is defined as the proportion of all these 26 business practices used by the firm. Appendix Table A3 details each of these practices. Notes: *** denotes significance at 1%, ** at 5%, * at 10%. All data comes from the baseline and midline surveys. Sample restricted to surviving businesses at midline in Panels B-E. In Columns 3 and 4, the intent-to-treat estimates are reported based on an ANCOVA specification estimated using OLS. This regresses the outcome of interest measured at midline on a constant, a dummy for whether the respondent was assigned to the M-Pawa intervention (T1), a dummy for whether the respondent was assigned to the MPawa intervention and the business training intervention (T2), the outcome measured at baseline, and a set of strata fixed effects. Column 5 reports p-values on the null that the standalone impact of the M-Pawa intervention is equal to the total impact of the M-Pawa intervention and the business training intervention (T1=T2). All monetary amounts are winsorized at the 99th percentile and reported in TZS (in January 2016, USD 1 was worth about TZS 2,150). The transformed amounts are obtained by using the inverse hyperbolic sine transformation. Business survival is a dummy equal to one if the respondent owns or manages a business at midline regardless of whether the business is the same of different from baseline. Capital stock is the total value of business physical assets (utensils, hand tools, machinery, equipment, vehicles and other properties) owned or rented by the respondent. Total capital investments is the total value invested to purchase/rent new business assets or improve/repair assets already owned or rented over the past 12 months. Notes: *** denotes significance at 1%, ** at 5%, * at 10%. All data comes from the baseline and midline surveys. In Columns 3 and 4, the intent-to-treat estimates are reported based on an ANCOVA specification estimated using OLS. This regresses the outcome of interest measured at midline on a constant, a dummy for whether the respondent was assigned to the M-Pawa intervention (T1), a dummy for whether the respondent was assigned to the M-Pawa intervention and the business training intervention (T2), the outcome measured at baseline, and a set of strata fixed effects. Column 5 reports p-values on the null that the standalone impact of the M-Pawa intervention is equal to the total impact of the M-Pawa intervention and the business training intervention (T1=T2). In Panel A the sample is restricted to married women only. All five decision-making variables in Panel A are categorical variables based on the following scale "0 -Only my husband makes the decision", "1 -I have input, but my husband makes the final decision", "2 -Decided with equal consideration between myself and my husband", "3 -I primarily decide but consult with my husband", and "4 -I alone decide". The empowerment index in Panel A is the cumulative score aggregating the responses to the five decision-making questions. The life satisfaction index in Panel B is the cumulative score aggregating two dummy variables indicating whether the woman reports being very happy with her life overall, and whether she believes that her life has improved in the past 12 months. 
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Notes:
The p-values in Columns 6-9 on the differences are estimated from an OLS regression of the corresponding outcome measured at baseline on a constant, a dummy for whether the respondent was assigned to the M-Pawa intervention (T1), a dummy for whether the respondent as assigned to the M-Pawa intervention combined with business training (T2 
The p-values in Columns 6-8 on the differences are estimated from an OLS regression of a dummy for whether the respondent was not interviewed at midline a constant, a dummy for whether the respondent was assigned to the M-Pawa intervention (T1), a dummy for whether the respondent as assigned to the M-Pawa intervention combined with business training (T2). Notes: *** (**) (*) indicates significance at the 1% (5%) (10%) level. Intent-to-treat (ITT) estimates are reported based on an ANCOVA specification estimated using OLS. This regresses the corresponding outcome measured at follow up on a constant, a dummy for whether the respondent was assigned to the M-Pawa intervention (T1), a dummy for whether the respondent as assigned to the M-Pawa intervention combined with business training (T2), the outcome of interest measured at baseline, and a set of strata fixed effects. Column 5 reports p-values on the null that the impact of M-Pawa alone is equal to the impact of M-Pawa and business training combined (T1=T2). All 26 outcomes are dummy variables capturing specific business practices [McKenzie and Woodruff 2015] .
